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3,193,085
APPARATUS FOR CONVEYING COMPONENTS
Richard R. Whipple, Haverhill, Mass., assignor to West-
ern Electric Company, Incorperated, New York, N.Y.,

a corporation of New York
Filed Mar. 29, 1962, Ser. No. 183,567
2 Claims. (Cl 198—165)

This invention relates to an apparatus for feeding com-
ponents, particularly components having axially aligned
leads, to automatic component insertion machines.

Automatic machines have been designed to mount com-
ponents with axial leads in their respective positions in
wiring boards. Two such machines are shown in the
patents to W. M. Hancock, 2,808,587 and 2,848,718. One
of the problems encountered in machines of this type is
the automatic feeding of the components thereto. An
automatic feeding means is shown in the patent to W. M.
Hancock, 2,856,887.

An object of the invention is to provide an apparatus
which is simple in structure and more efficient in auto-
matically feeding components with axially aligned leads
to automatic component insertion machines.

According to the object, the invention comprises an
apparatus for automatically feeding components having
axially aligned leads to an automatic component insertion
machine having an operating area and a wiring board
carrier. The apparatus comprises two endless conveyors
supported at parallel positions above a table and having
inner portions movable in spaced parallel paths through
a loading area and the operating area. Magazines for
supporting stacks of components of predetermined types
and having lower end outlets through which the com-
ponents may be selectively released are mounted above
the parallel portions of the conveyor so that the com-
ponents may be released in a predetermined order and
allowed to drop on these portions of the conveyor.

Other objects and advantages will be apparent from
the following detailed description when considered in
conjunction with the accompanying drawing wherein FIG.
1 is an isometric view of the apparatus, shown with an
automatic component insertion machine and wiring board
carrier; and FIG. 2 is an enlarged view of a centering
mechanism for the apparatus.

In the present instance, the apparatus includes a table
10 on which an automatic component insertion machine
11 is mounted. This machine may be of the type dis-
closed in either of the two first mentioned W. M. Hancock
patents for inserting electrical components into a wiring
~ board 12 supported on a carrier which is operated by

moving units 14 and 15.

Parallel endless conveyor belts 16 are supported by
pairs of wheels 17-18 and 19-20. These wheels sup-
port the conveyor belts so that the serrated or notched
upper edges thereof 21 are positioned uppermost, and
the inner passes thereof, indicated generally at 23, extend
in parallel paths.
portions of the notches 21 in each conveyer belt extend
upwardly in spaced relation with each other. Drive
wheels 18 and 20 are equipped with pins 22 to cooperate
with the notches in conveyor belts 16 to assure that a
notch in each conveyor belt will always be located in

- opposite parallel relationship with a notch of the other
conveyor belt, so that the two axially aligned leads of a
component will be disposed at right angles to the direc-
tion of motion of the conveyor belts. The conveyor belts
16 utilized in the present instance are band-saw blades,
which are sufficiently flexible to extend about the wheels
17 to 20 inclusive. The saw blades are of the coarse
variety wherein the teeth are not of the cutting type but
rather are contoured to serve as notches for holding and
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conveying the components in spaced parallel positions
through a loading area indicated generally at 24 and an
operating area indicated generally at 25. The operating
area 25 is the area associated with the component insert-
ing machine or unit 11 and the wiring board 12.

The means for driving the conveyor belts 16 includes
Geneva drive units 28 and 29 connected to shafts 30 and
31 of wheels 18 and 20 for imparting intermittent motion
to the conveyors. The units 28 and 29 are driven in syn-
chronism by a drive unit 32 through shafts 33 and 34.
The details of these various units need not be shown due
to the fact that any commercially known units for accom-
plishing these results may be employed.

A plurality of magazines 36 to 43 inclusive are sup-
ported by a bracket 45 mounted at 46 on the table 10.
The magazines 36 to 43 inclusive represent a selected
number or group of components, all of the components
in any one group being identical but the components in
each of the different magazines being different. Further-
more, the number of magazines shown is for illustration
only. They may vary in number depending on the num-
ber of different components to be inserted into the wiring
board 12. It will be noted that the magazines have cen-
tral portions 48 for receiving the components and end
portions 49 and 50 for the axially aligned leads. The
components may be fed to the tops of the magazines in
any desired manner to keep the magazines filled and al-
lowing the lowermost components in each magazine to
rest on a suitable solenoid operable releasing mechanism,
such as that shown in the last mentioned W. M. Hancock
Patent 2,856,988. It will be apparent the central por-
tions 48 of the magazines are located over the space be-
tween the portions 23 of the conveyors and that the leads
of a component extend above the recesses or notches 21
in these portions of the conveyor belts. Each magazine
is provided with two pairs of guides 51, which may be
parallel as shown or may be angled inwardly toward each
other to guide the leads of the components toward the
notches 21.

In the present instance, the releasing means for each
magazine is not shown in detail as any snitable releasing
means, such as that mentioned in the aforementioned Han-
cock patent may be employed and may be responsive to
the operation of .solenoids 56 to 63 inclusive.

The solenoids '55 to 63 inclusive are responsive to a pro-
gram control unit indicated generally at 65. This unit is
operated by perforations in a tape 66 movable through
a sensing unit 67. With the magazines 36 to 43 inclusive
loaded with components of known types and with each
wiring board 12 requiring predetermined components
mounted at known positions therein, the tape 66 may be
perforated to carry out the desired program for com-
pleting the mounting of the desired group of components
in each wiring board. The programming unit 65 is ar-
ranged, through any well known means and circuits includ-
ing a cable linkage 68 between the control unit 65 and
the component insertion machine 11 to cause operation of
the machine during the intervals of rest of the conveyors.
Furthermore, through a cable linkage between the pro-
gram control unit 65 and the positioning units 14 and 15
for the wiring boards 12, the necessary operations of the
units 14 and 15 may be carried out for example, during
movements of the conveyors to locate the wiring board 12
so that the desired portions thereof for the successive com-
ponents may be positioned successively in the operating
area. Therefore, it should be understood that the pro-
gram, beginning with the tape, includes perforations in the
tape for controlling not only the order of selection of the
components so that they may drop onto the portions 23 of
the conveyor belts but so that the tape will have other
perforations controlling operations of the component
mounting machine 11 during the intervals of rest of the



3 )
conveyors and also movements: of the wmng board 12
through the locating units 14-and 15 during the: intervals
of motion of the conveyors.

- A centering unit ‘73 is-interposed between: the loading’
area 24 and-the operating-area 25, and includes two ver-
tical members 74 “which -have - substantlally V-shaped

notches 75 therein for receiving the axial leads of the com-:

ponents.  The centering unit 73:may be supported by any
suitable actuating means, such &s an-air cylinder: 78, for
movement from its normal down position, out of the path
of the components into its top. position; as shown, during

the intervals when the conveyor belts are not moving. - As.
the V-shaped vertical members approach their top: posi-:

tion they are moved in resilient mountings toward each
other, to assure that the body of the component is centered
between conveyor -belts 16 “just- before the component
reaches the automatic component insertion. machine 11,

thus compensating for any axial error occasioned by the

bounce when the component was dropped from its maga-

zine or due to subsequent vibration or shock. caused.by the.
interinittent motion of the conveyor belts 16. The center-'
ing unit 73 is retracted to-the down position before: the.
conveyor belts are again advanced to the next posmon

Opemtzon

1t should be understood: that all of the operattons are'

linked together, preferably through the program- control
unit-65 so that this unit will funetion in timed relation with

the driving means 32. “The Geneva units 28 and 29 drive.

the conveyors a certain distanice during. each intermit-

tent motion, to present each set of notches to the loading .

area 24 at a predetermined time, thus permlttmg the com-

ponents recéived from- the magazines in component load-.

ing area 24 to reach operating area 25 in the proper pre-
determined_ order.. It may not seern possible with the
numerous magazines 36 to 43 inclusive in the loading area
to deposit the components in-a desued order on the¢ con-

veyor portion 23. However, this action’is made possible-

through the program control unit in this manner; namely,
the dropping of the components in what may be termed

an out of order arrangement s0 that they will actually ap- "

pear on the conveyor bélts in the order desired.  For ex-
ample, if a component from magazine 36 is to be placed

on the conveyor belts adjacent a component from maga-

zine 43 the. solenoid:-56 -may be actuated to release its:re-

spective ‘component from. magazine 3%-a predetermined”
number of intervals prior to the interval in which the sole-.

no0id-63 is actuated to release its component from magazine
43. Therefore, when the solenoid 63.isactuated to re-
lease its respective component, the component from maga-

zine 36 has moved forwardly a given number of distances

and is now located in front of or immediately behind the

palr of notches to-receive the component from the maga-

zine 43. This is one example of how, through the pro-
gram control unit, the perforated tape 66 controls the
operation of solenoids 56 to 63 inclusive in order-to cause
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releasing “of the desired comporents_in’ accordance with' -

4 pre-arranged program, and so that during successive

operations of the component insertion machine 11, the .
desired succession of components is fed ‘thereto one at a.

time and the Wmng board 12 is ad]usted for thls pre ar-
ranged group of components

It is-to be understood that the above described arrange-
ments are simply illustrative of the application of the prin-
ciples of the invention.- Numerous other arrangements

may be readily devised by those skilled in the art which

--will embody- the principles of the mventmn and fall within

the sp1r1t and scope thereof.
What is claimed is: o
1. Apparatus for conveymo co*nponents having axial

Teads from a component source-to a component insertion

machine compnsmg
a table, k
a first pair of spaced wheels mounted on said table,

" a second pair of wheels mounted on said table in spaced.

-parallel 1e1at10nsh1p with and in the same plane as
the first pair of wheels; .

" endless bands mounted .on-each of said pairs of wheels,
the inner passes of said bands’ bemg a predetermined
distance apart,

equally.spaced ‘notches in the upper edges of each of
said “bands shaped such ‘for receiving the leads of
components dropped from the component source to
-thereby support them between the bands ;

dr1v1ng means, :

means connectmg said dr1v1ng means to. one wheel of
each pair for imparting identical 1nterm1ttent motlon
- “thereto,

pm means mounted on the penpheral portions of the

- driven ‘wheels and extending radially therefrom; said
pin being located "so as to be receivable in said

““notches-to thereby form driving connections. between

-the wheels and the bands and to coor dlnate the mter-'
mittent movement of the two bands, and -

" means mounted between the inner passes of the notched'
‘bands for centering the components thereon prior to
their arrival at the component insertion machine.

"2.- Apparatus for :conveying components havmg axial
leads according to claim 1 wherein: <~
said means for centering said components comprlses

- spaced,: vertically -extending ‘members having V-
shaped notches at the top portions-thereof, and actu-
ating ‘means operatively connected to said members

" and operable to move said members from a- first
position where said members are’ disposed adjacent

. to and benéath the bands to a second position where

_“ithe" fiembers . are “spaced relatively ' closer - together
than in ‘the ‘first position with the -base -of the V-’

- shaped notches being level w1th the bottom of the
band notches : :
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